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1.0 Tntroduction

> RfNOPF is a document preparation program inspired by
the program of the same name written by J. Saltzer at
Project MAC. Thi 'version has been improved to provide more
extensive control over the format of the resultinq document.
Control over the output is exercised by the user in two
wa ys:

(1) Py the use of special control characters inserted
in text. 9ee Sect-iton 1.1.

(2) By the use of command lines inserted in the text.
These lines begin with dot. See lection 2.

Text for input may be prepared using the On.D text editor.
To use RUNOFF type "RfNOPP" to the Time-1harinq Executive.
RUNOFF will respond with "LAYOUT FOR: " and the user shoull
type T for TELETYPE, P for PRT•TER, or 0 for OTHEP, followed
by a "." or ",". (This command is used to Ietermine the
phyrical limits of the printing device.) Then the program
tyres "INPUT FROM: ", at which point the user should type
the input file name, terminated with either "." or -,-.
PrinoF? then transforms the input file into an intermediate
form, which is saved on the file /SRtTMOFP TFTTS/. While
RUNOPW in processing in pass T, any erroneous lines will he
desiqnated by the message "rRWOR IN LINE n", where n is
the OEO line number of the line on which the error was
detected. In certain cases the actual error is in a
wreceedinq line.

If the input file name was terminated with ",", the
prooram will type "HOPI!? " after processing the input file.
The user should then type either Y for Y1S or N for NO
followed by ".". If the answer is YE2, PRnOFW will ask for
the name of another input file.

At the start of pass TI, the program will type "nOTPpT
TO: ", and the user should give a scratch file name,
terminated with either I." or "t-. Tf the file name is
terminated with ",", ROVOFrr will type .TWTWPACTVr HYPRENA-
'?TOY? ", and the user should respond with either T for TES,
or N for NJ), followed by a ".". (See Rection 2.) for a
description of the interactive hyphenation process.) .rrors
aetected in pass IT are marked with ,*, in the output.
RUNOFF will return to the Executive upon completiop of the
second pass. The user can then use the PWRINT program to
print the formatted file (see document R-36).
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1.1 Ynput Text F mrnat anAormat Control characters

Text input to RUtOrF consists of a symbolic file con-
taining both the document to be printed and 1 he control
Information for formatting. A physical line is a string of
characters ending with carriage return and line feed. All
physical lines which do not beqin with "." are considerel
lines of the document to be output. Tnitially, RUNOWF is
set to "PTLL mode. all physical lines are collected into a
single, logical, line up to the occurencP of a line break.
The logical line is then broken into as many physical output
lines as are needed to fit within the line margins. •'hese
lines will then normally be adjusted by iusertinq extra
spaces in mid-line so that the end of the line is on the
riqht margin. The end of a loqical line, or line break,
occurs mhen one of the following conditions is met:

(1) There are one or more blank lines between two
lines of text. (Extra blank lines in the text are
ignored in fill-mode. The user must use the
appropriate command to produce spaces.)

(2) The next line begins a new paraqraph. (RrWOrr
recognizes paragraphs by seeinq one or "ore
blanks at the beginning of a line of text.)

(A) There is a logical line break. This is producel
by the command BREAK and certain other command
lines. (See the summary for a full listino.)

An! character in an actual text line is interpreted 4s
text except for the escape, shift, or tab character. The
escape character is initially "?" but may be chanqed bv
command (see Section 2.8); the initial shift chararter is
"/", and tab is initialized to "e" (see Section %.A). The
escape character and the immediately following one have
special meanings as defined below:

TA causes all subsequent upper case characters in
the text to be printed as lower case characters.
This changes ASCIT characters 40-137 to 100-177
octal.

ft converts upper case letters to lower case. A-'T.
characters 41-72 become 101-132 octal. This is
the initial mode.

p
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fU Upper case-Do not convert to lower case and ig-
nore *?S- convention.

TS Shift-Do not convert the next upper case charac-
ter as above. The shift character "/" has the
same effect as "?S".

?D converts the subsequent character to opposite
case. For example, "WD4" converts the "4" to "•"

in normal mode.

?r capitalizes the next word up to a space, carriage
return, punctuation mark, or ?R.

VB Backspace-Overprint the preceeding character with
the next character.

fT underlines the next word up to a space, carriaqe
return, punctuation mark, or ?r.

?- Underlines all characters up to a carriaqe
return, or fE.

?r is used to force the end of underlining and capi-
talization before the normal boundary occurs.

?T denotes the end of a field for formattinq; the
tab character "It" may also be used.

?Y causes the current date to be output.

?? Print an up arrow.
?/ Print a slash
T? Print a backslash. These control characters are

modified in the obvious manner if the escape,
shift, or tab characters are changed.

hny uninterpretable character combination will he
deleted and an error message will be printed.
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2.0 General Inffopaton about commands

A command line begins with f.". All letters are con-
verted to upper case in recognizing the names of comman4s,
macros, or formats. Following the lot RUNOFF e. xpects a
command name or an abbreviation, followed by the parameters
for that command, followed optionally by a comment. Lines
beainninq with dot but having an unrecognizablo format are
treated as errors. No lines beginning with 4ot are nrinte4
unless the preceeding line was .LITrRAL. All commands are
describei below. Abbreviations for command names are
normally based on the first two letters of a one vord com-
iand or the first letter of the first two words of a
uulti-vorA command. Commands which should cause a logical
line break do. Information on abbreviations and whether
commands cause line breaks will be found in the summary at
the end of the manual. Tn a command line PTINOP" will
consider multiple blanks as a single blank, if a blank
character is legal.

2. 1¶reneral Actions

.fill

.nof ill

.format <name>
Those commands determine which line-processinq routine
should be used. ".fill" causes P9WOvP to either
lengthen short lines by filling with words from the
following line or shorten long lines by breaking
between words. Pilling will not take Place across a
line break. In nofill-mode each input line produces
one output line; further blank lines a12 output in this
mode. ".format% causes subsequent text t% be outnut
under the control of the specified format (see belowl.
rach following logical line will be fit into the format
until a ".fill" or ".notill" command is encountere4.

.adlust

.nolust
The adjust command causes all linos processed in
fill-mode, except the last one before a line break, to
be right justified. This is the initial state of
RUNOFF.
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.Aefine format <name> <pos> <field deftnition>

.end format
These commands Refine a format for use in producing
tables, etc. The <name> identifies the format; the
position <pos> may he one of LtT, RTqRW, or CENRTR,
and determines the overall position of the format with
respect to the margins. Each <field definition> has
the form:

<type>(<letter> ... <letter>)

where the <type> is one of L for left, R for right, r
for center, P for fill, or J for justify. -The first
three types define fixed fields; the text to be format-
ted most fit within the allotted space. The latter
types define variable fields- the text will be handled
as in normal fill mode processing.

A picture showing the manner in which text should be
output follows the ".4efine format" command; following
the picture should be* an .end format command. The
following lines give an example:

.define format 91IMNqAY 1(A) f(C) c(¶)
U Al CCCCCCCCCCCCCCcccCCCCCCCC e8T1BPB

CCcCCcCCCCCCCCCCCCCCCCCCCCC
.end format

The first field of text is left-lustifiel; the seconl
is centered; the third is subjected to fill-node pro-
ceasing without justification. After the first line of
output is generated using this format, all subsequent
lines are produced using the last picture line.
(Strictly speaking the third line is unnecessary.)

Text for formatted processing consists of a louical
lino (or paragraph). Rach field except the last must
be separated by a tab ("7f" or "fTm). "he first field
of text is A; the second, R etc. Typical input for our
example miqht be:

1AyFYES?'/TWTS IS SOHN TEXT
TO BE FILLUD.

The characters in the picture lines are interpreted as
follows. Contiguous sequences of letters determine the
field positions; non-alphabetic characters are outnut
literally. (Note: "q.qq" will no2 work: put the "."
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in the text.) R sequence of characters written between
double quotes is considered literal text. The double
quotes are not output, and there is no way to use
douhle quote as a literal.

2.2 •yp•hnation Processing

when interactive hyphenation is specified, RIWOFO viil
type "RYPRNIATE: <word>" when it finds a word which should
be hyphenated and which is not in the glossary. The user
should then type the word with hyphens, and end the line
with carriage return. Control A an4 control Q may be us*i
to cotrect typing errors. If only carriage return is type4,
RNWOWF will not try to hyphenate the word. Interactive
hyphenation may be turned off by ending a word with control
D instead of carriage return.

At the end of processing, RUNOFF writes the glossary on
the file '/S.LOSSARYS/'. If WTINoWP aborts during proces-
sing, "CONTINUE RUNOFF." may be used to dump the glossary.

There are four conditions which must be met before
hyphenation takes place:

(1) RTVVOPF must be in hyphenation mode.

(7) The text at the end of the line must consist of a
non-alphanumeric prefix, followed by an
alphabetic string (which may also include "-.,

"/", and "I" characters), followed by a
non-alphanumeric suffix. The prefix and suffix
may be empty.

(3) There must be at least two characters before the
hyphenation point and at least three characters
after it.

(f) The number of spaces to be inserted per word on
the line must be greater than the .hyphenation
break parameter (see below).

Tf the word meets these conditions, then it will he broken
at a "-" or "/" (if any), or at the riqht-most hyphen which
fits the line if it is in the glossary.
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.h nhenate

.nohyphen
Tn hyphenation mode RUNOFF viii try to find a word in
the glossary which is the same (except for the endinqs
-S, -ES, -ED, ant -F) as the word at the end of the
line of text. RUNOFF is initially in hyphen node but a
null glossary produces nearly the sane effect as
UORYPREN node.

.9loesary 9
This command inserts w,rds into the glossary for use in
hyphenation. Each word should have the form
"hy-phen-aten and be separated by spaces. (The double
quotes should not be present.)

.hyphenation break N
This command sets the parameter which determines the
allowable number of spaces to be inserted in a line
before RUNOFF tries to hyphenate the last word. vach
space counts ten points. Tf more than N points per
word would have to be inserted, then hyphenation will
be attempted. The initial setting of this parameter is
S (one-half space per word).

?.I 'fargin Contrtj~

There are two types of margins involved in PUNOPP:

(1) The physical margins. Chese are determined by
the nature of the printing device. The margins
outline the area where it is physically possible
to print characters, and are usually set with the
LAYOUT option (see Section 1.0).

(2) The logical margins. These can be set by the
user as he wishes. (Limits are imposed by the
Physical margins.) They are initialized for
standard 8.5" by 11" printing.

rosmands conce.ning vertical and horizontal margins are:

.page layout TM, BM, TOt
This sets the vertical logical margins and vertical
tolerance. Parameters are top margin, bottom margin
ant tolerance. The tolerance is used to determine
where to break between pages on page overflown. Tf

Ash
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therp is a line break within TOL linos of the bottom,
PUNOFF will break the page there; otherwise it will
fill the page completely.

.line layout LK, PH, !C, CS
'Phis sets the logical left and riqht margins, the
number of columns, and the number of spaces to insert
between columns. These margins are used for the page
headings. To adjust the relative tent position, tine
the subsequent commands.

.reduce margin LH, RR

.expand margin LH, PH

.end reduction
These commands enable the user to indent a certain
portion of his text using the first command, or
"undent" his text usinq the second command. Tn either
case the original margins are restored by the third
command. The use of several ".reduce margin" commands
before the corresponding ".end reduction" commands
succesively indents the text more, and more. Thus
these commands are like brackets (ie recursive). LM is
added to the left logical margin and 04 is subtracted
from the right logical margin in the first command.
Just the opposite is done on the second command.
Neqative numbers are permitted. These commands do not
affect the position of page headings.

.layout PLM, PEW, PTM, PMR, LL, LO
This command defines the physical margins in the fol-
lowing complex manner. (Tt should Pnly he used for
non-standard devices; normally this command should not
be necessary.) The parameters are the physical left
margin (in spaces), the physical right margin, the
physical top line, the physical bottom line, the line
length, and line origin. The first four parameters
define the physical limits of the printing device. The
final two parameters define the length of the logical
line and its origin with respect to the left edge of
the paper. Printing starts at column LO + LW, and ends
at LO + PM, where LW and PH are the Iogical margins
established by ".line layout". When using the "facing"
feature (see ".paginq mode"), the logical left margin
is LL - EM on even pages, and the right margin is LL -
tn. The parameters for the layout command must satisfy:

min(LO + LL - PL4, PRM - 1,0) >
max(PLM - LO, LO0 + LL - P1A),

LL > 25, and PRM - PTM > 6.

This command sets LW to 15, RP to Lt. - 10, TM to P1',
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and RR to PON - 6. (These margin settings produce the
standard 1.5 inch left, ant I inch right, top, and
bottou margins.)

Tnitially RONOFF sets the margins for teletype output to:

.layout 6, 89, 6, 66, PS, 0

.line layout 15, 75

.page layout 6, 60, 4

The printer layouts is:

.layout 5, 137, 6, 66, 85, IS

.line layout 1%, 75

.page layout 6, 60, 4

The logical margins must satisfy:

min(LL, PRN - LO, Ln + LL - PLMI PM >
LN > max(n, PLM - LO, LO 4 LL - PR4),.

PBH > RN > Tn Ž PTN, and On - TN ) TOL.

2.4 Paragraph _e atting

.paragraph spacing N
This specifies how many lines are to he inserted beteen
paragraphs. Inittal settinq = 1.

.paragraph indentation W
This specifies how many additional spaces to insert at
the beginning of a paragraph. Tnitial setting = 9.

.paragraph undentation N
This command is the same as ".paragraph indentation
-1". That is, N fewer spaces are inserted at the
beqinning of the paragraph.

2.5 Special fin Justification and __ontr1

These commands pertain to the next 3oqical line. The
end of the line should he designated with a break.

.centor
Center the next line.

p.
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.indent W
Tndent the next line W spaces. Tf N is not providaed, 5
is assumed.

.*nient R
Start the next line N spaces to the left of the normal
margin. This command is the same as ".indent -X".

.margin
Justify the next line against the right hand margin.

2.6 Heading and Pagjing

.header XXXXXXX
P99OFF accepts a heading to go on the first line of
each page. The healinq string is assumed to start at
the first non-blank character after the control vori
and end at carriage return.

.hpaAinq mode <param>
(param> determines the postion of the hPading on the
line. <param> may be any of +he following.

The header vii he centered on the line.

MAP(,TY
The header vill he adjusted against the right
margin.

FACTNG
on even numbered pages the header is adjusted
against the right margin. On odd pages it is
adjusted against the left margin.

OPPO!ED
the header viii be adjusted against the oppo-
site margin from the page number. This is
the initial mode.

.paging mode eparam>
This command determines the placing of the page number.
All parameters are optional. (param> may be any one or
more of the following commands. Tn case of conflict
the latest command wins.
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CENTER

The page numbers are centered betveen the
logical margins.

MARGTN
The page number is adjusted against the riaht
margin.

FACING
On even numbered pages the number will be
adjusted against the right marqin. On odl
numbered paqes the number will be adjusted
against the left margin.

TOP
Page numbers are placed on the first line.

BO'TON
Page numbers are placed on the last line.

Printing page numbers is discontinued.

PREFIK "<string>*
SECTTON "<string>"
SUF7TX *<string>"

The strings of characters between quotation
marks are used to form the vage string, which
has the form:

<prefix><section><paqe numher><suffix>.

Any or all of these strings may be null. The
section string is considerel to be part of
the page number for purposes of indexing.

Tnitial mode is:

.paging mode "P MARGTW PRPFTI "Page"

.paging mode SIPC mTON "" STTFTY ""

Tf neither page number nor heaAinq is used, the text
vill start on the first logical line. nthervise it
will start on the fourth logical line. Tf the page
number is at the bottom, text will end on the fourth
line from the bottom. Tf the oaqinq and heading mMo0
conflict, the page string overwrites the hoadina.
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.o1A paqe
This control word causes the current page to he printei
out and the next page to be started with the next
h igher odd number.

.paqp N
Tf N is present, insert a page break and start number-
inn the next page with N. Otherwise, turn the paqinq
mode on and do not insert a page break.

.elect V
Tnsert a page break if either there are fewer than X
lines left on the page or N is not present.

2.7 Tines and Spacing

.siynql. space
qinqle space all lines within paragraphs. This is the
initial state.

.Mouble space
Y)ouble space all lines within paragraphs.

.SIaCe R
Outout N line spaces. If N is not provided, 1 is
asqumel. In case of page overflow all remaining blank
lines to be output are deleted.

.fiqure spacing 9
This command is equivalent to ".eject N" followed by
".space N". These commands provide the only means of
creating blank lines.

.break
The lines before and after this command will not be run
together in fill node. A simpler way to qet a line
break is to insert one or more blank lines in the text.

.henin croup

.end group
The output lines enclosed between these two commands
are forced to lie on a page. Thus this conmand acts in
a naner similar to %.elect W", where N has the 'right'
value..
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2•,8iscellaneous

.Unterl1ne
The following line is underlined.

.literal
The next line is taken as part of text whether or not
it begins with dot.

.escape <char>

.shift <char>

.tab character <char>
The given character becomes the escape, shift, or tab
character. The parameter for the .shift ani .tab char-
acter commands may be. null, if no shift or tab charac-
ter is desired.

.Aefine command <name>

.en@ command

.call <name>
These commands give the user the opportunit7 to combine
text and control lines to form his own commands. All
text and command lines between the first and second
commands is stored away under NAM?. When the third
command is executed, the stored string is read and the
commands within the string are executed. Recursion is
not permitted.

.index <phrase>, <phrase>
RUNOFF saves the first phrase in the main index table
and the second phrase (if any) in a sub-index table
associated with the first phrase.

The index is formatted and output after the last paqe
of text. Two built-in but redefinable formats, RTNnXE
and SluDEx, are used to format the index as shown in
the following example.

Algorithms, 40, 78, 4 uses RIWDEX
analysis of, 27, 4 uses ITfnEX

The following lines give the initial 4efinitions for
the indexing formats.

.define format RIWDIX f(A)

AAAAARAAARAA AAAAAAAAAAAAA
.end format

1AO
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.define format STUDE! f(A)
AAAAAAAAAA TI RARA AAAAARAfA

AAAAAIXIAIAR.AR.AR AXAAAA
.end format

Tn order to get an index Output in two columns, ".line
layout 15, 75, 2, 4" should bo the last line of the

input.
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Tn the summary the followinq conventions are useP for
parameters.

Symbol Meaning
N a number
C a character
S a string
V a word (or name)
P a general parameter

Any symbol say be followed by *, indicating that its use is
optional as that parameter of the command. Tf an optional
parameter is left out, the effect is to not change the state
of RUWOrr, except where state4 otherwise above. The use of
# following a break type indicates that the actual break is
Aependent on the value or presence of the parameter.

Type of

Abbreviation Command Automatic Section
Break

.ad •adjust line 2.1

.bq .begin group none ?.7

.br .break line ?.7

.cl .call V none ?.4

.ce •center line -..

.dc .define comman4 W none 2.

.df deefine format I P ... P none 7.1

.As •double space line 2.7

.ej .eject N* Vage" 2.

.ec .end command none 7•

.•pf .end format none 2.1

.eq .end group nona 7.7

.er .end reduction line 2.A

.es .escape C none

.m .expand margin NO, $* line 2.1

.fs .figure spacinq N line ?.7

.fi .fill line 2. I

.fm .format V ]in- 7.1

.ql -glossary V ... I no2
*he .header S nonp 2.
.hb .heading mode P none 2.4
.hy .hyphenate none 2.?
.hb .hyphenation break X none 9.2
Ain .indent N* line
.ix index S, S* none
.la .layout N*, N*, W*, 1*, N*, NO page 2.1
.11 .line layout NO, NO, Ne, NO colmna 2.1
.li .literal none ?.R
.ma .margin line 2.C

t
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Type of
Abbreviation Command Automatic Section

'reak

.nf .nofill line 2.1

.nh .nohyphen none ,.2
• 0 .nojust line 2.1
.op .odd page page 2.6
.pa .page N* page+ 2.6
.pl .page layout N*, N*, W* page 2.3
.pm .paging mode P ... P none ,.
.pi .paragraph indentation N none 7.4
.ps .paragraph spacing N none ?.4
.pu .paragraph undentation N none 2.4
.rm .reduce margin N*, W* line 2.1
.sh .shift C* none 2.8
.ss .single zpace line 7.7
.sp .space 1* line 2.7
.tc .tab character C* none 2.q
.un .undent N* line 2.
.ul .underline line 27.
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uuiest, In, 16
underline, 13, 16


